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THE FATE OF OLD EMPLOYEES* 
W. Irvine Cuarxk, M.D. 


Worcester, Mass. 


HEN a factory worker reaches 

\ \ the age of 50, there looms up 

in the distance a distinctly 
new set of problems which from this 
time on assume increasing importance 
in his life. These problems all center 
about his ability to continue as a 
valuable producer in the factory. 
From this time on, his earning ability 
depends upon his mental capacity, 
upon his adaptability, and upon his 
physical condition. 

While the average workman does not 
become an economic problem until 
after the age of 65, the fifteen years 
prior to this date have a pretty defi- 
nite effect upon his future earning 
capacity. By medical supervision and 
skilful placement during the period 
between the ages of 50 and 65 it may be 
possible to prolong a worker’s highest 
earning capacity. By neglect of the 
worker during this period a much 
larger pension problem will probably 


* Received for publication July 19, 1928. 


arise in the futurey The present 
pension problem represents the experi- 
ence of companies in letting ‘nature 
take its course.”’ The object of this 
paper is to review the effects of an 
effort to restrict the number of pen- 
sioners and, to a certain extent, to 
postpone the retirement of workmen 
who are now efficient. 

In The Nation’s Health, December, 
1925, Clark and Simmons! reviewed 
the Norton Company’s experience 
with old employees. At this time 
there were thirty-six workers 65 years 
of age or over who were carrying on 
some form of work in the factory, 
while at the same time sixteen former 
workers were being pensioned because 
of physical or mental disability. 

In June, 1928, two and one-half 
years later, there were in the same 
factory thirty-nine workers 65 years of 
age or over, while there were on the 


‘Clark, W. I., and Simmons, E. b.: Old 
Workers in Industry Remain in Good 
Health. Nation’s Health, 1925, 7, 812. 
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pension list twenty-three former 
workers. Of these twenty-three, six- 
teen were 65 years or more and were 
pensioned because of ‘old age.”’ The 
remaining seven were pensioned be- 
eause of some physical disability. In 
two and a half years the number of 
pensioners has increased from sixteen 
to twenty-three, nearly 50 per cent., in 
spite of the fact that every effort has 
been made to keep workers off this list 
by medical supervision, combined with 
placement, and in spite of the fact that 
three who were placed on the list’ were 
later put on work of a type that they 
were able to do. In the same factory 
pensions started in 1920 with three on 
the list, and this list has now increased 
to twenty-three pensioners whose aver- 
age age is 63 and whose average 
length of service is nineteen years. 
Pensions are, on the whole, a com- 
promise which is unsatisfactory both 
to the company, because of the rapid 
increase in expense, and also to the 
worker, because at best a pension can 
only eke out his savings. Few workers 
prefer a pension to continued work. 
The worker wants to keep active in 
factory work as long as possible be- 
cause he does not like to idle. He 
prefers the regularity, the activity, and 
the companionship of a faetory job to 
trying to find something to oeeupy his 
If, beeause of lack of 
thrift, sickness, or other misfortune, his 


time at home. 


savings are secant, the small pension 
which he receives is of little help in 
maintaining the home, and he is fre- 
quently forced to change his residence 
to something less expensive, or to live 
with one of his children—a thing which 
he usually does not wish to do. The 
fate of the poor pensioned employee is 
not a happy one. 


How can pensions be postponed 
without loading the factory with 
inefficient workers, who after all are 
being paid a concealed pension as they 
are not earning the wages that they 
are receiving? It seems that the 
factory should adopt some such plan 
as the following: 


1. Consider individually each of its 
employees over 50 years of age, and deter- 
mine his working capacity. This may be 
done by a rating system or by comparing his 
work with that of younger men. 

2. Keep each of its older employees in the 
best physical condition possible under the 
circumstances. 

3. So arrange each man’s work that he is 
physically able to use the large experience 
which he has gained during his productive 
years in the company. 


This plan can be earried out if the 
Production Department, the Employ- 
ment Department, and the Medical 
Department work with co-operative 
harmony, each thoroughly under- 
standing the problem which must be 
met. 

The Medical Department has for its 
function the repeated physical exami- 
nation of these older men to determine 
whether they are fit for the work which 
they are doing, and, if they are not, 
what their physical capacity is for 
work in the plant. 

The Production Department has for 
its function the investigation of these 
older men to see that they are em- 
ployed at work which will bring them 
the highest return of which they are 
eapable, thus making use of their 
experience and providing them with 
a reasonable income. 

The Employment Department has 
for its function the transfer of those of 
the older men who, because of physical 
reasons, are unable to work any longer 


J. 1. H. 


Jan., 1929 
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in their present department to a depart- 
ment for which they are physically 
fitted, the decision as to this depart- 
ment being arrived at after consulta- 
tion with the Health Department and 
the Production Department. 

An effort has been made to carry out 
this schedule at the author’s factory 
and a recent examination of the older 
employees enables us to make a com- 
parison between the condition of the 
workers 65 years of age or over in 1925 
and the condition of a similar group in 
1928. The men in the group here 
studied and compared worked in 
twenty-four different departments in 
1925, and in the same number in 1928, 
though the positions and the personnel 
differed considerably in the two periods. 
The type of work done is shown in 
Table 1. 

A comparison of the 65-year group 
in 1925 and in 1928 shows a surprising 
similarity in the physical condition of 
the two groups (Table 2). It must 
be remembered, however, that the 
majority of the men appearing in the 
1925 group also appear in the 1928 
group. An analysis of the defects 
found shows in each group about the 
same amount of impairment of the 
organs of special sense that one would 
expect in men 65 years of age or 
over. Because of placement these 
defects have no effect upon the 
man’s work. 

As was noted in the previous paper, 
to which reference has already been 
made, “the condition of the mouths 
shows a general tendency noted in the 
majority of workmen to neglect the 
teeth in early life.” There is little 
change in the heart situation. The 
condition of the hearts in the 1928 
group is quite as satisfactory as it was 
in the 1925 group, and the same state- 
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TABLE 1.—COMPARISON OF TYPES OF 

WORK PERFORMED BY EMPLOYEES 

65 YEARS OF AGE OR OVER IN 1925 
AND IN 1928 























TYPE OF WORK NO. OF MEN 
1925 
Elevator operator.................. 3 
cecal Wey Fak eS LK SH 2 
Foreman...... 4 
Oe err ee 1 
Carpenter..... 2 
oa na a's wal ewe weeed 2 
Checker........ (hiked ke LAR 2 
EE eee oe bine enre = 
Machinist............ ane ae A 
Molder and mixer.... ............... a 
Ring handler......... Ll 
re ; -_ 
a ae 
A ere eer er 2 
| ee er ye eye we 
(. fr oe ra 
Experimental work............... an 
PL cdiiu nae ek oi 6 bad GS Reese oe eee l 
EE: Shas cXink Red eS S Te PARR KLEE EEA 36 
1928 

a 2 
i cncin enn nnesneueses 3 
POPOMBOR ........6 0 soccees 4 
Assistant foreman..... _ 
Carpenter... 0 
6! ee ton 
Machinist..... = _ 
a own glee cea a eee ha eee Ll 
(6, a 
re ee eo 2 
Cutter out of wheels............ a 
DAwrimnt..........6.. 2 
0 err BT 
Wheel sorter.......... 2 
eee fae 
| rs a 
Balancing. . l 
Laboratory. . l 
Operator... l 
ee l 
Fireman...... | 
er l 
Wheel chaser l 
Messenger.... ae | | 
} 


(i. ees Pe So err 
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ment may be made as to the lungs, does not appreciate these slow changes ' 
abdomen, and upper extremities. Itis and feels as capable of working as ever. | 
TABLE 2.—COMPARISON OF PHYSICAL CONDITION OF EMPLOYEES 65 YEARS 
OF AGE OR OVER IN 1925 AND IN 1928 
1925 | 1928 1925 | 1928 : 
Number ...........cccccecee. 36 | 39 Protuberant................ 24 | 19 7 
Age: Postoperative scar......... l l 
6 ich cancakas ceed ete 68 68 Upper Extremities: 
eee 79 78 DE ee Te a eee 31 37 
i asain Gor hae ek MO 65 65 Old fracture............... 0 l 
a 653 663 Varicosities................ 2 9 
SL a 1465 | 156 Chronic rheumatism........ 2 0 
ives: Ns aap x's a0. ra 0. 1 0 
0 a eer. 5 3 Lower Extremities: 
SRR eer 31 36 a er 21 13 
Ears: 2 SE eee 15 20 
RT Pe rrr i) 10 VOTIOOMNGIOE. 66s occeccewsces 5 11 
Deafness, moderate........ 6 19 FIGMUN VRIMUS. 26665400208. 1 0 
Deafness, severe........... 21 10 Chronic rheumatism........ 1 0 
Nose: Inguinal Region: 
fc | 19 33 PE ink dhe eee ed RaeeSA 26 34 
Deviated septum.......... 18 6 | eee we 10 5 
Throat: Genito-Urinary Tract: 
EE Ak ak ke cae ee eka 17 17 tk in iw oe hee ae 20 28 
IS so xca h<o4040 0 64.4 18 20 Es 6.c-h 56 Genkececed 4 2 
BMP UVUIE..... 5.00 ccccccs: l 2 WIN s 60-50 sé000de5aues 11 ) 
Teeth: Enlarged testes............ st 6G 
OE er eee 1 0 Atrophied testes........... 1 |] 0 
Sra kipue eee a kare en 2 2 Spine: 
Ce eee egy see a skies e oie 23 19 ree reer eee 34 34 
I oe ee ae wae bee a 10 18 8 STU CTee eT eee 2 5 
Neck: Skin: 
Se ie cee Pea ee 36 39 Ee rer Pree eee rT 31 37 
tleart: RRSP ere rere 1 0 
ene ee eee, 25 3] IER ee seein nae 0) 
Murmurs Se 7 7 Warts. ....... SOUP l ) 
Ce ee 4 4 PI: cicoeceslncuceneeses ] 0) 
Lungs: IS. eben shah dees eed 0 1 
A rere er rere 26 34 ee ere rr Oo | 1 
re S | Reflexes: 
Bronchitis (chronic)........ 2 L | RE era eres 36 | 39 
Abdomen: } Blood Pressure: 
IE ek caves een eases | 12 ee Ber 142/83] 144/85 

















not in any one organ that the old em- It is because of this that placement 
ployee seems to fail. Itisinhisslowing changes are a little difficult to make 
mentality, in his inability to maintain and the final retirement comes as 4 
a piecework pace, and in his lack of surprise and a disappointment. We 
muscular strength. The older worker may, therefore, say that in the factory 


J. I. Be 
Jan., 1929 
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where this study was made the 
physical condition of the workers 65 
years of age or over is about the same 
from year to year. Although each 
year men are pensioned or die, those 
taking their places show about the 
same physical picture. 

It is also evident from Table 1 that 
there are at least thirty-two types of 
position in the factory which may be 
filled by old workers with profit to 
themselves and to the company. 

In this particular factory there is an 
allowance fund which is drawn upon to 
pay the worker the difference between 
what he actually earns and the amount 
that he is paid. This allows the 
employment of men who are slightly 
inefficient without there being a hidden 
charge against production. The fact 
that of thirty-nine men 65 years of age 
or over only three are unable to earn 
fully the wages paid them, shows the 
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good working ability of the present 
group. 


CONCLUSIONS 


In a factory of 2,500 employees, 
established since 1885, an investigation 
of the workers 65 years of age or over 
and of the pensioners suggests the 
following conclusions: 

1. While pensions are necessary, 
they are satisfactory neither to the 
worker nor to the company and should 
be postponed as long as possible. 

2. Through medical supervision and 
careful placement, older workmen may 
be kept at work which is of value to 
them and to the company. 

3. The physical condition of a group 
of workers 65 years of age or over 
varies little from year to year. 

4. Careful medical supervision be- 
tween the ages of 50 and 65 should 
reduce the number of workers ulti- 
mately placed on the pension list. 








ER ee 





THE EVALUATION OF PHYSICAL DEFECTS FOUND DURING 
PREEMPLOYMENT EXAMINATIONS* 


C. O. Saprrncton, M.D., Dr.P.H. 


Medical Director, Montgomery Ward and Company, 
Oakland, Calif. 


His analysis of data involving 
the collection and tabulation of 
physical defects is a subject 
which presents both interesting possi- 
bilities and ramifications. ' 
A variety of questions immediately 


complex 


present themselves: 


What is a physical defect? 

How may physical defects be classified? 

What is the relation of defects to the 
incidence of sickness, accidents, and ab- 
senteeism? 

What part do age, sex, and occupation 
play in the evaluation, evolution, and in- 
volution of physical defects? 

Are health habits related to physical 
defeets? 

What of the degrees of severity, persist- 
ence, and correctability? 

We are accustomed to assigning a grade 
to intelligence. Can we grade a given indi- 
vidual according to his physical defects? 


A casual survey of this list of ques- 
tions will give some idea of the difh- 
culties which one might expect to en- 
counter in the attempt to set down a 
definite experience related to the oeceur- 


rence of physical defeets. Fortu- 


nately such an experiment has already 


been conducted by Dr. D. F. Smiley,? 


\Medieal Adviser at Cornell Univer- 
* Received for publication July 21, 1928. 
' Sappington, C. O.: Industrial Mor- 
bidity Data and the Physician. Am. Jour. 
Pub. Health, 1927, 17, 711. 
?>Smiley, D. F.: Organization of the 
Health Program of a University. U. 38. 
Pub. Health Rep., 1926, 47, 2631. 


sity. Using health habits and physi- 
‘al defects as a basis, Smiley has in- 
vented and used a numerical rating 
scale. This grading table has been 
modified to meet the needs of the 
mereantile group with which it has 
been used in the present study. 


RATING SCALE 


1. History of serious illness. 

2. History of major operation. 

3. History of dysmenorrhea. 

4. Not vaccinated within the past five 
years. 

5. Loss of over one week from work 


within the past year. 

6. Malnutrition (underweight or over- 
weight 10 per cent.). 

7. Rapid pulse (above 84). 

8. Rise in temperature. 

9. Palpable and visible enlargement of 
thyroid. 

10. Defective vision uncorrected. 

11. Deafness or discharging ears. 

12. Nasal defects 


hypertrophied turbinates, chronic sinusitis, 


(deviated septum, 


ete.). 
13. Defective teeth (carious, pyorrhea ). 
14. Enlarged and infected tonsils, need- 


ing removal. 

15. RAles or temporary lung congestion. 

16. Hernia. 

17. Varicose veins. 

18. Abnormal genitals (phimosis, vari- 
cocele, hydrocele). 

19. Improper posture (stoop neck, round 
hollow back, drop shoulders). 

20. Poor foot mechanics (relaxed trans- 
verse arches, flatfeet 1°, 2°, or 3°, bunions, 


corns, pronation). 
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A defect found under each numbered 
item caused a demerit of 5 points, 


vaccinated within the past five years ;° 
and loss of over one week within the 


TABLE 1.—EXAMINATION CLASSIFICATION ACCORDING TO AGE AND SEX 








AGE GROUP 






















































































CLASSIFICATION TOTAL 
10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60+ 
Males 
AocepeO, 06. cccecesccdsdes 56 | 45 23 8 5 0 137 
PreGOS (icsacacisisivacst 54 7 10 3 1 143 
DSU Ss S405 Shweanewestn | 2 3 1 1 2 0 9 
S nanuigeidibanameiiaiieddites = } 
En are ee | 126 102 31 19 10 1 289 
Females 
CO ee Pee re | 39 45 14 l 0 0 99 
Provisional.................!| O51 59 10 6 0 0 126 
Rejected........c.0.ss+e+0s- | 0 0 0 0 0 
otal... | 91 | 104 24 7 0 0 | 226 
All Persons 
nccopted........ssssececee. | 95 | 90 7 9 5 0 | 236 
Provisional................. ; 119 113 1 16 3 1 269 
i Co ae sabe gens ae | 3 3 l 2 | 0 10 
ers se 55 | «626 | 10 1 | 515 





which was subtracted from the perfect 
score of 100. 


COMMENTS ON RATING SCALE 


Because of local conditions in our 
medical department it was not pos- 
sible to collect and set down the health 
habits of examinees as Smiley had 
done in his work at Cornell. In lieu 
of this we substituted certain points 
in the history and other findings which 
might be the cause of substandard 
physical conditions, or might lead to 
ineficiency or absenteeism. 

Among such items were: history of 
scrious illness; history of major opera- 
tion; history of dysmenorrhea; not 











past year. There are other definite 
physical defects which have not been 
included in the list, largely because 
previous experience has shown that 
they occur in such small numbers as 
to be statistically insignificant, at 
least in this particular group of em- 
ployees. 


COMMENTS ON DATA 


Table 1, giving the age and sex 
grouping of the 515 persons examined, 
shows that 56.1 per cent. were males 


3’ Vaccination immunity is usually con- 
sidered to last from seven to ten years. In 
California there is a large unvaccinated 
population; smallpox is endemic. 
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PREEMPLOYMENT EXAMINATIONS* 
C. O. Sapprnaton, M.D., Dr.P.H. 


Medical Director, Montgomery Ward and Company, 
Oakland, Calif. 


Hi analysis of data involving 
the eolleetion and tabulation of 
physical defects is a subject 
which presents both interesting possi- 
bilities and ramifications. ' 
A variety of questions immediately 


complex 


present themselves: 


What is a physical defect? 

How may physical defects be classified? 

What is the relation of defects to the 
incidence of sickness, accidents, and ab- 
senteeism? 

What part do age, sex, and occupation 
play in the evaluation, evolution, and in- 
volution of phvsical defects? 

Are health habits related to physical 
defects? 

What of the degrees of severity, persist- 
ence, and correctabilityv? 

We are accustomed to assigning a grade 
to intelligence. Can we grade a given indi- 


vidual according to his physical defects? 


A casual survey of this list of ques- 
tions will give some idea of the diffi- 
culties which one might expect to en- 
counter in the attempt to set down a 
definite experience related to the oeceur- 
Fortu- 
nately such an experiment has already 
been conducted by Dr. D. F. 
\iediecal Adviser at Cornell 


rence of physical defects. 


Smiley,? 


Univer- 


* Received for publication July 21, 1928. 

' Sappington, C. O.: Industrial Mor- 
biditv Data and the Physician. Am. Jour. 
Pub. Health, 1927, 17, 711. 

?Smilev, D. F.: Organization of the 
Health Program of a University. U. 38. 
Pub. Health Rep., 1926, 4/7, 2631. 


sity. Using health habits and physi- 
‘al defects as a basis, Smiley has in- 
vented and used a numerical rating 
scale. This grading table has been 
modified to meet the needs of the 
mereantile group with which it has 
been used in the present study. 


RATING SCALE 


1. History of serious illness. 

2. History of major operation. 

3. History of dysmenorrhea. 

4. Not vaccinated within the past five 
years. 

5. Loss of over one week from work 


within the past vear. 

6. Malnutrition (underweight or over- 
weight 10 per cent.). 

7. Rapid pulse (above 84). 

S. Rise in temperature. 

9. Palpable and visible enlargement of 
thyroid. 

10. Defective vision uncorrected. 

11. Deafness or discharging ears. 

12. Nasal 
hypertrophied turbinates, chronie sinusitis, 


defects (deviated septum, 
etc.). 

13. Defective teeth (carious, pyvorrhea ). 

14. Enlarged and infected tonsils, need- 
ing removal. 

15. RAles or temporary lung congestion. 

16. Hernia. 

17. Varicose veins. 

i8. Abnormal genitals (phimosis, vari- 
cocele, hvdrocele P 

19, Improper posture (stoop neck, round 
hollow back, drop shoulders). 

20. Poor foot mechanics (relaxed trans- 
verse arches, flatfeet 1°, 2°, or 3°, bunions, 
corns, pronation). 
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A defect found under each numbered 
item caused a demerit of 5 points, 


vaccinated within the past five years ;° 


and loss of over one week within the 


TABLE 1.—EXAMINATION CLASSIFICATION ACCORDING TO AGE AND SEX 








AGE GROUP 





CLASSIFICATION | 

































































TOTAL 
10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60+ 
Males 
Accepted..............0005. | 56 | 45 23 8 5 QO | 137 
Provisional. ............0.05. | 68 | 54 7 10 3 1 | 143 
DR ho itsk di vehaara es | 2 | 3 1 1 2 0 | 8) 
— . | 
RE iepevsencaswvoeeeeys | 126 | 102 | 31 19 10 1 | 289 
Females 
\ecepted........eeeeeee eee | 39 | 45 14 0 0 | 99 
POVMOUAL....c.s-ssccccncace & | 59 10 6 0 0 126 
Rejected...............0...-, 1 | 0 0 0 0 0 
TOAD. c.ccccscccccacccavesl OF | 308 24 7 | O | O | 226 
All Persons 
NOUN ns cveinsindavnnces | 95 | 90 7 | 9 5 0 | 236 
Provisional.............. fag | us| 17 16 3 1 | 269 
Rejected.........0..e 0c eee. 3 | 3} 1] 4 2 | 0 10 
fotal. 217 | 206 | 55 | 26 10 1 515 














which was subtracted from the perfect 
score of 100. 


COMMENTS ON RATING SCALE 


Because of local conditions in our 
medical department it was not pos- 
sible to collect and set down the health 
habits of examinees as Smiley had 
done in his work at Cornell. In lieu 
of this we substituted certain points 
in the history and other findings which 
iiight be the cause of substandard 
physical conditions, or might lead to 
ineficiency or absenteeism. 

Among such items were: history of 
scrious illness; history of major opera- 
tion; history of dysmenorrhea; not 











past year. There are other definite 
physical defects which have not been 
included in the list, largely because 
previous experience has shown that 
they occur in such small numbers as 
to be statistically insignificant, at 
least in this particular group of em- 
ployees. 


COMMENTS ON DaTA 


Table 1, giving the age and sex 
grouping of the 515 persons examined, 
shows that 56.1 per cent. were males 


> Vaccination immunity is usually con- 
sidered to last from seven to ten years. In 
California there is a large unvaccinated 
population; smallpox is endemic. 
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and 43.8 per cent. were females; 
42.1 per cent. were under age 20 and 


(For instance, a hernia is equal to 
faulty posture as far as the resulting 


TABLE 2.—PRINCIPAL DEFECTS FOUND IN 515 PHYSICAL EXAMINATIONS 


























INCIDENCE AMONG 
ieee uP 
sitet Males | Females hone — 

% % No. of ov 

Cases sas 

Improper foot MECNANICS.........0...cssecceseses 74.7 65.0 363 70.5 
Not vaccinated in past 5 years................006- 61.2 64.2 322 62.5 
Underweight (more than 10%)...............00 eee 51.2 50.4 262 50.9 
PRNOOEY OF GOTIOUS BITIONE 0.5 6c ccc en vndcicrewnass 37.7 34.5 187 36.3 
i ei pehacus ee reweseneeeneas een 15.2 30.5 113 21.9 
ee ee ee a ee Ceres 20.0 iP i 76 14.7 
i Sl eke a kadan ede erenete bie 19.0 9.3 76 14.7 
BUMEG DUIS CRDOVS BE). iki cc dei siccceweceseesecs 9.0 20.8 73 14.2 
Enlarged and infected tonsils......... Ter 9.7 65 12.6 
ee ed os sw as RRA OK OD REDRESS 7.9 16.4 60 11.6 
Defective vision uncorrected................00065 11.1 9.3 53 10.3 
FEIRCOTY OF GYGIIOUOUTIIOR oi ck cc sc cccctesscccess: cia 8.5 44 8.5 
FAMtOTY Of MBIOF OHSPHLION... 006006 ccnerecenvas 6.1 6.5 37 7.2 
Abnormal genitals (phimosis, varicocele, hydrocele) 6.0 ai 31 6.0 
Loss of over 1 week in past year...............0.06. 9.2 6.2 29 5.6 
Overweight (more than 10%).............00ee eee 5.5 4.0 25 4.8 
a i uceee shah des eaanebane hee aes 0.4 8.4 20 3.9 
ec sk beneath bene kt tye eee et 0.3 0.3 15 2.9 
Sikes babe e ee ewe Re Eek 4d 4h dC ESOS 5 0.9 
gd se puieeh ERLE aOR ARE TRS R Leta ee eRe 2 0.3 











82.1 per cent. under age 30; 52.2 per 
cent. were provisionally accepted and 
only 1.9 per cent. were rejected. 

Table 2 exhibits defects which one 
would expect to find in a group largely 
made up of young persons. Rather 
interesting differences are shown in the 
percentage occurrence of abnormali- 
ties in the two sexes. 

Table 3 sets forth the numerical 
scores tabulated according to age 
group and sex. The range was from 
100 per cent. to 50 per cent., the aver- 
age being 80.8. These scores repre- 
sent a figure expressing the number 
of defects rather than their severity. 


demerit is concerned.) The last col- 
umn of this table shows the percentage 
distribution of scores by sex. The 
mode falls at 85 for both sexes and all 
persons. 

Table 4 gives a comparison of the 
scores of male employees and univer- 
sity men. As was expected, the uni- 
versity men showed a greater per- 
centage of those having higher scores 
with the mode at 95.4 

In Table 5 the average scores are 
compared with the average number of 
defects per person. One would ex- 


¢ These results were obtained from per- 
sonal correspondence with Dr. Smiley. 


5. 3. te 
Jan., 1929 





— 


Vs 


te Qa 





pect a fairly high positive association 
between these two factors, 7.e., low 
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TABLE 3.—DISTRIBUTION OF INDIVIDUAL SCORES BY AGE AND SEX 
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number of defects and high score (as 
the ratings were made on a quantita- 
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AGE GROUP TOTAL 
SCORE 
07 
ing 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60+ | No. % 
Males 
100 1 0 0 0 0 0 ] 0.3 
95 7 5 0 0 0 0 12 4.1 
90 28 23 5 5 2 0 63 21.8 
85 32 21 10 2 2 0 67 23.1 
80 23 24 4 9 1 0 61 21.1 
75 19 19 7 1 1 0 47 16.2 
70 13 5 5 2 1 0 26 8.9 
65 3 3 0 0 1 0 7 2.4 
60 0 1 0 0 0 1 2 0.6 
55 0 1 0 0 1 0 2 0.6 
50 0 0 0 0 1 0 l 0.3 
Total....| 10,375 8,335 2,495 1,555 60 289 
Females 
95 4 3 0 0 0 0 7 3.0 
90 18 14 3 1 0 0 36 15.9 
85 19 23 5 2 0 0 49 21.6 
80 18 22 4 1 0 0 45 19.9 
75 18 23 7 ] 0 0 49 21.6 
70 11 12 3 2 0 0 28 12.3 
65 2 5 2 0 0 0 f) 3.9 
60 1 2 0 0 0 0 3 1.3 
Total....| 7,365 8 ,270 1,880 555 0 0 226 
Both Sezes 
100 1 0 0 0 0 0 1 0.1 
95 11 8 0 0 0 0 19 3.6 
90 46 37 8 6 2 0 99 19.2 
85 51 44 15 4 2 0 116 22.5 
80 41 46 8 10 1 0 106 20.5 
75 37 42 14 2 1 0 96 18.6 
70 24 17 8 4 l 0 54 10.4 
65 5 8 2 0 1 0 16 3.1 
60 1 3 0 0 0 1 5 0.9 
55 0 1 0 0 l 0 2 0.3 
50 0 0 0 0 1 0 1 0.1 
Total....| 17,740 | 16,605 4,375 2,110 745 60 515 
Average = 80.8. Mode = 85. Median = 85. 
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tive basis). A discrepancy does exist, 
however, and was probably mainly 


TABLE 4.—COMPARISON OF SCORES 
OF UNIVERSITY MEN WITH SCORES 
OF EMPLOYEES 


—————EEE 





ave ; | UNIVERSITY MERCANTILE 

SCORE e . 
Or | MEN MEN 
JO 07 O7 

( € 

100 | 24.0 0.3 
95 | 34.9 4.1 
90) | 92.4 21.8 
85 | 13.3 23.1 
80) | 3.9 21.1 
75 | 0.8 16.2 
70 | 0.2 | 8.9 
65 | 0.0 2.4 
60 | 0.6 0.6 
55 | 00 | 0.6 
50 | 0.0 | 0.3 


TABLE 5. 


PCTSON......- ee eee reece r erence 


the lowest, in males 50 to {59. The 
highest average number of defects 
occurred in males 50 to 59; the lowest, 
in males 10 to 19. 


SUMMARY AND CONCLUSION 


A grading scheme adapted to the 
assigning of a numerical value to 
persons possessing physical defects 
has been devised. The scale has been 
based on previous findings and ad- 
justed for use in this particular group. 
The values used have been considered 
only from the standpoint of the fre- 
queney of occurrence of physical de- 
fects, no account being taken of sever- 
ity, persistence, or  correctability. 
Neither have we assayed the relative 
importance of such factors as working 


COMPARISON OF AVERAGE SCORES WITH AVERAGE NUMBER OF 
DEFECTS PER PERSON BY 


AGE AND SEX 





AGE GROUP | 
| 
| 





; —_—_—__—__—_ : — wml Saree 
10-19 | 20-29 | 30-39 | 40-49 | 50-59 
! 
Males 
Average score Pee ee ..| 82.3 | 81.7 80.4 SI.S | 74.5 | 81.5 
Average number of defeets per | | 
person | 35 | 36 | 3.9 36 | 51 | 3.6 

Females 
7 somes on apres & ox a r 
Average score............ SO. 79.5 | 78.3 | @9.2 | | 79.9 

. 

Average number of defects per | | | | | | 
er eee .| 3.8 | 4.] | 39 | 4.8 | 4.0 
All Persons 
Average score Pee | 81.7 SO.6 79.5 | S11 74.5 80.8 

Average number of defeets per | | | 
6 | BB | Ad | 3.7 | 5.1 | 3.8 


produced by the number of persons 


in each age and sex group. 
The highest average score occurred 
in males in the age group 10 to 19; 





efficiency, sickness, accident occur- 
rence, absenteeism, or health habits. 

A comparison of our results with 
the results of a similar study in uni- 
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versity men shows the occurrence of 
higher scores in greater numbers among 
university men. 

The applicability of any such sys- 
tem of numerical grading would prob- 
ably vary with the type of work in the 
plant concerned, the age incidence of 
ihe personnel, the sex distribution, 
and perhaps the geographic location 
of the business. Local peculiarities 
would probably necessitate special ad- 
justments. Apparently a standardized 
scheme would be a difficult possibility. 


Vol. 11 


NO. 1 





The practical value of grading per- 
sons in terms of their physical defects 
is somewhat doubtful. More work 
must be done and a more careful 
evaluation of the various complex 
factors concerned must be accom- 
plished before a scientific basis can be 
reached. The subject will probably 
be of sufficient importance in future 
years, however, to warrant such study 
and it is hoped that this small experi- 
ence will be the incentive to more 
productive efforts. 
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Ill. THE 
PHYSIOLOGY OF INDUSTRIAL FATIGUE* 


R. J. 8. McDowatu, D.Sc., M.B., F.R.C.P. (Ep1n.) 


Professor of Physiology, King’s College, University of London 


LTHOUGH fatigue is an every- 
day phenomenon and in some 
respects is simple from the ele- 

mentary physiologic point of view, 
from many of its more practical as- 
pects it is so dificult that as yet much 
The 


more we know of this complicated 


of it is beyond our knowledge. 


subject, the more it becomes evident 
that two main kinds, 
muscular and nervous. 


fatigue is of 


MuscuLarn FATIGUE 


Our knowledge of this subject we 
owe largely to work on the classic 
nerve-muscle preparation of the frog, 
the muscles and nerves of which con- 
tinue to 
period after the animal has been killed 


survive for a considerable 
and the parts removed from the body. 
If the nerve is repeatedly stimulated 
with an electric current, the contrac- 
tions of the muscles, if recorded, gradu- 
ally become weaker and weaker, till 
they fail altogether; but if the muscle 
be then stimulated directly, it is found 
that it still contracts, although very 
It is 


some 


much less than it did originally. 
then, that although 
fatigue has oecurred in the muscle 
itself, the complete failure to contract 
when the nerve is stimulated is due 


evident, 


to some part of the nervous mechan- 


*Received for publication July 31, 1928. 
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ism. If, however, a small portion of 
the nerve of a nerve-muscle prepara- 
tion be blocked by freezing or by 
anesthesia close to the muscle, it is 
found that repeated stimulation of the 
nerve above the block does not appar- 
ently affect its efficiency. We may 
consider, in the ordinary sense, that 
nerve fibers cannot be fatigued. The 
initial failure of a nerve-muscle prepa- 
ration to respond, therefore, is due 
to fatigue in the region of the nerve 
ending or neuromuscular junction. 
This is the classic explanation of 
fatigue, but of recent years the work of 
Lapicque has emphasized changes in 
the muscle. He has pointed out that 
a muscle will respond to a stimulus of 
a certain strength and _ duration 
(chronaxia) and that normally this 
stimulus is supplied by the nerve. 
When, however, a muscle is fatigued 
he finds that it changes its chronaxia 
and cannot be stimulated by certain 
currents. The state may well be com- 
pared with the more familiar reaction 
of degeneration in muscles after section 
of their nerves. Insuch circumstances 
the muscle has so changed its chronaxia 
that it can no longer be excited by : 
faradic current although it still re- 
sponds to a galvanic current. In his 
explanation, therefore, the apparently 
local fatigue at the nerve ending is 
really due to failure of the normal 
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stimulus to excite the muscle gener- 
ally. 

This neuromuscular fatigue, how- 
ever, is essentially muscular in origin, 
in that it definitely depends on the 
accumulation of fatigue products, such 
as lactie acid, in the muscle. If the 
experiment has been carried out in the 
absence of oxygen, that is, under cir- 
cumstances when the lactic acid accu- 
mulates all the more rapidly, the onset 
of fatigue is accelerated. 

On the other hand, if the experiment 
is carried out on an animal it may be 
shown that the time of onset of fatigue 
is affected appreciably by the efficiency 
of the blood supply. If two legs be 
stimulated simultaneously, the circu- 
lation to one of them being tied off, 
fatigue occurs much earlier in the 
muscles without the blood supply. 

The fatigue which occurs in heavy 
muscular work is of this kind, and if 
we study the work curves of indi- 
viduals doing such work, it is evident 
that there is a steady reduction of 
eficiency. A recovery of efficiency 
can be achieved by physical rest. It 
might be emphasized that fatigue of a 
large amount of muscle in the body 
may reduce the efficiency of parts 
which have not actually been used. 
Henee, the great importance in indus- 
try of reducing as far as possible the 
movement of the muscles of the trunk, 
which not only produce lactie acid 
but, as described in the previous 
article in this series (1), demand in 
virtue of their activity an increased 
blood supply. This lactic acid may 
affect distant muscles and less blood is 
available elsewhere. 

In exercise the lactic acid is pro- 
duced in the muscle from the break- 
down of carbohydrate. This lactic 
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acid is, normally, partially built up 
again into carbohydrate and partially 
oxidized to the ultimate products— 
carbon dioxide and water. Theclassic 
experiment on the point is: that of 
Fletcher and Hopkins (2), who showed 
that although a muscle could contract 
in the absence of oxygen it would not 
recover without it. This requirement 
of oxygen for full recovery is of funda- 
mental importance in relation to exer- 
cise. It will be seen also that by such 
a mechanism the fresh muscle is en- 
abled to contract although oxygen is 
not immediately available. 

In the intact animal the necessary 
oxygen supplied by the circulation is 
practically never sufficient to supply 
all the oxygen needed for the exercise 
within the period of the exercise. The 
muscle is said to go into oxygen debt 
(3). This is really an adaptation by 
which the muscles, and the body in 
general, can meet emergencies, as it 
permits a large amount of muscular 
work to be done and the oxygen to be 
taken in later when the emergency has 
passed. We can, no doubt, recall the 
breathlessness which succeeds for some 
time a sharp bout of exercise. The 
general accumulation of lactic acid in 
the body is responsible for the dis- 
comfort of the breathlessness caused 
thereby; but local accumulation of 
lactic acid may also occur. 

It is important to consider for a 
moment what happens if the activity 
is persisted in. The condition of af- 
fairs is summed up in the classic words 
of J. 8. Haldane: “Lactic acid not only 
stops the machine, but wrecks the 
machinery.” ‘There is ample evidence 
that mammalian tissues are liable to 
be killed by lactic acid. Indeed, if 
this is prevented from accumulating 
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at death, even mammalian tissue can 
be kept alive and irritable for many 
hours (4). 

This wrecking of the machinery can 
be demonstrated on an isolated frog 
musele. If the muscle is made to 
lift a weighted lever, it ean readily 
be shown that in order to get the maxi- 
mum amount of work out of a muscle 
in a given time it should never be 
completely fatigued. 

This faet can also be demonstrated 
on human muscle, although it must 
not be presumed that human fatigue 
is necessarily wholly dependent on 
eonditions in the musele. 

It cannot be overemphasized that 
there is a considerable initial variation 
in muscle in this respect, but that 
all may become approximated by 
the process of training. We are all 
familiar with the fact that an un- 
trained muscle becomes more readily 
fatigued. This we may believe to 
be due to the less efficient cireu- 
lation through such a muscle, and to 
the inereased liability, therefore, for 
metabolic products to accumulate. 
These attract water, by the physical 
process of osmosis, and the muscles 
swell. This swelling inside the fibrous 
sheath of the muscle compresses the 
muscle spindles to produce. stiffness 
or actual pain if the muscle is used. 

Having mentioned the matter of 
rest, we may well be asked how long 
and how many these pauses ought to 
be. The rest pauses, it has been 
shown, should, as far as possible, be 
spread out over the work period; and, 
on theoretical grounds, the longest pe- 
riod of work should be when the muscles 
are fresh. Clearly, however, there is a 
limit to the extent, but what this limit 
is can be determined only by trial and 


error. 








If we apply the foregoing facts to 
the prevention of fatigue in industry, 
we see that a primary consideration 
must be not only a reduction of the 
amount of muscle used, but also a 
decrease of lactic acid production in 
other ways. It has been pointed out 
by Fick, and more recently by A. VY, 
Hill (3), that a muscle wastes a large 
amount of its energy in the internal 
work of overcoming its own viscosity, 
The more rapid the movement the 
less economical the muscle is, and the 
slower the movement the less waste of 
energy there is in overcoming this re- 
sistance. Similarly, on commencing 
to contract, the inertia of the part has 
to be overcome, and there is a further 
waste of energy. From the point of 
view of economy, therefore, move- 
ments should not be jerky, but rhyth- 
mie and smooth, so that automatically 
one leads to the other. 

It must be quite understood that 
what has been said above applies pri- 
marily to severe and continued physi- 
eal work, although some of the prin- 
ciples apply also to more highly skilled 
work. 


NeERVowS FATIGUE 


It is quite evident that many other 
factors enter into the production of 
fatigue due to rapidly repeated volun- 
tary movement, for it can be demon- 
strated that if the finger is moved for 
as long as can be, the muscle may still 
be stimulated electrically through its 
The inability to 
move the muscle voluntarily does not 
depend on actual local fatigue of the 
muscle or of the nerve ending, but is 
somewhat of the nature of fatigue in 
It has been sug- 
gested by Reid (5) that local conditions 
in the muscles, by setting up afferent 


nerve, or directly. 


the higher centers. 


§.1. 8. 
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impulses, bring about an inhibition of 
‘he voluntary effort. This possibil- 
ity is supported by the work of Denny- 
Brown (6), in Sherrington’s laboratory, 
who brings forward evidence that the 
musele spindles send up inhibitory 
stimuli; whereas the tendon organs 
originate afferent excitatory stimuli. 
This matter is also of considerable 
popular interest as it gives an ex- 
planation of why individuals under 
considerable mental stress—e.g., lu- 
may perform prodigious feats 
of strength. In such circumstances it 
may well be considered that inhibi- 
tory stimuli from the muscles are in- 
effective and the individual brings 
into operation a large number of 
muscle fibers which are normally kept 
in reserve by the inhibitory mech- 
anism. On the other hand, it is just 
as possible that the fatigue results from 
the excessive use of certain synapses 
in the brain or the spinal cord. We 
know from the work of Sherrington 
7) that the synapses, or Junctions be- 
tween nerve units, in the spinal cord 
are very liable to a fatigue, which, 
however, is rapidly reversed. A sim- 
ilar state occurs, no doubt, in the 
higher parts of the brain, and we know 
that fatigue occurs as a result of ex- 
cessive mental effort. A disappear- 
ance of the Nissl granules of the nerve 
cells has been deseribed, and whether 
or not the granules are themselves 
ariifaets, the fact that there is a differ- 
enee in the fatigued and the unfatigued 
cells is not disproved and indicates 
that the nerve cell has undergone 
change during activity. 

Whatever the ultimate nature and 
seat of fatigue of voluntary effort, it 
lust be emphasized that the facts 
gleaned from experiments on isolated 





natics 


1] 


nerve muscle have been shown defi- 
nitely to apply to voluntary movement. 
The rest pauses are as likely to be bene- 
ficial to the nerve centers as to the 
muscles. 

All muscular activity does not, how- 
ever, result in impairment of efficiency. 
The phenomenon of practice efficiency, 
by which the efficiency of the indi- 
vidual increases as the work proceeds, 
is well recognized. On reviewing the 
rarious trades in which such increased 
efficiency is well marked, it is evident 
that it occurs in the more highly 
skilled manual occupations involving 
co-ordinated nervous activity. It is 
to be observed also that the oftener a 
voluntary movement is repeated, the 
less voluntary and the more automatic 
or reflex it becomes. A similar state 
occurs in the ease of the reflexes of a 
decerebrate animal, and has been 
shown by Sherrington to be due to 
a reduction in the resistance of the 
synapses through which the impulse 
has to pass. ‘This is known as facili- 
tation. Practice efficiency may well 
be due to a similar facilitation in the 
nerve synapses concerned in the carry- 
ing out of skilled movements. It 
would seem that as a movement is 
repeated the muscles which are not es- 
sential cease to be used. This faet in 
a running animal contributes to the 
phenomenon of second wind. It is of 
interest in this aspect to add that the 
extent to which muscles may become 
set for certain tasks is illustrated by 
the Marathon runner, who is not 
necessarily a very proficient walker. 
This fact is of importance in the pre- 
vention of fatigue in athletic events, 
as it indicates most clearly that the 
best training for a certain event is to 

practise that event. There. is, then, 
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some evidence to suggest an adapta- 
tion to certain rates of movement. 

In some highly skilled occupations, 
practice efficiency continues thus to be 
evident throughout the day and rest 
pauses result in a reduced efficiency, 
but more commonly there is an initial 
increase in efficiency, due to practice, 
followed by fatigue, just as occurs in a 
long distance race (8). Monday ineffi- 
ciency is in fact partly due to loss of 
practice efhciency. 

It is not to be supposed that what 


has been said above covers the whole 
of the factors concerned in fatigue 
production. Many other considera- 
tions must be taken into account, such 
as temperature, moisture, interest, 
and monetary considerations, and a 
vast number of social and home con- 
ditions which influence work curves, 
We cannot, therefore, consider that a 
given fall in output is necessarily due 
to fatigue. Factors concerning the 
circulation have been discussed in a 
previous paper. 


BIBLIOGRAPHY 


1. McDowa tt, R. J. 8.: The Physiology of 
Industrial Hygiene: II. The Physio- 
logic Effects of Exercise and Mental 
Effort on the Circulation, and their 
Relation to Industry. Tuis Jour., 
1928, 10, 94. 

2. FLetcuer, W. M., anp Hopkins, F. G.: 
Lactic Acid in Amphibian Muscle. 
Jour. Physiol., 1906-1907, 35, 247. 

3. Hitt, A. V.: Muscular Activity. Bal- 
timore, Williams & Wilkins Co., 1926. 

4. Heminaway, A., AND McDowatt, R. 
J.S.: On the Survival of Striped Mam- 
malian Muscles. Jour. Physiol., 1926, 

61, Proc. Physiol. Soc., p. vi. 


5. Rerp, C.: The Mechanism of Voluntary 
Muscular Fatigue. Quart. Jour. Ex- 
per. Physiol., 1928, 19, 17. 

6. Denny-Brown, D.: Inhibition as a Re- 
flex Accompaniment of the Tendon Jerk 
and of Other Forms of Active Muscular 
Response. Proc. Roy. Soc. London, 
Series B., 1928, 103, 321. 

7. SHERRINGTON, C. 8.: The Integrative 
Action of the Nervous System. New 
Haven, Yale University Press, 1923. 

8. VERNON, H. M.: Industrial Fatigue and 
Efficiency. London, George Routledge 
& Sons, Ltd.; New York, E. P. Dutton 

& Co., 1921. 








hole 
igue 
era- 
such 
‘est 


2on- 
ves, 
it a 
due 
the 
n a 


ary 
Ex- 


erk 
ilar 


ive 
ew 


ind 
ige 
ton 





THE DEVELOPMENT OF INDUSTRIAL HYGIENE IN AUSTRALIA* 


H. W. Armit 
Sydney, Australia 


HE term industrial hygiene is 

capable of varying definition, 

according to the conception of 
the objective. On the one hand it 
may be restricted to the recognition 
of hazards inherent in industry and 
the measures that can be adopted to 
reduce or remove the noxious influ- 
ences. On the other hand it may be 
taken to include all factors appertain- 
ing to the health of the industrial com- 
munity. The latter conception would 
bring industrial hygiene into line with 
general hygiene with the one difference 
that the etiologic elements of disturbed 
health encountered in the home, in 
the street, in places of amusement, and 
in places of assembly are excluded. 
The modern employment of the term 
tends toward the wider definition, and 
in this attempt to follow the evolution 
of industrial hygiene in Australia from 
its earliest beginnings to the present 
time it will be used in this sense. 

It must be realized that in Australia, 
as in many other countries, the em- 
ployer with but few exceptions is not 
concerned with the health of indi- 
vidual workers except in relation to 
their employment. If the worker is 
engaged at a weekly wage, ill health 
may reduce his rate of production; in 
consequence it is in the direct interest 
of the employer to adopt means to 
keep him healthy. The very high cost 
of labor and the relatively small mar- 
kets set a limit to the contribution 
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which the average employer is pre- 
pared to make to achieve this end. 
Some employers stop wages when an 
employee is absent on account of illness 
or for any other reason; others pay 
wages fora short time. Recent amend- 
ments of the Workers’ Compensation 
Acts in the several states of the Com- 
monwealth have influenced employers 
to stop payment during absence from 
work when compensation can be 
claimed under the provisions of the 
legislative measures. If a worker is 
found to be suffering from pulmonary 
tuberculosis or from other serious 
chronic disease, he loses his position 
and the employer ceases to take any 
further interest in his welfare. In 
these and analogous conditions, prob- 
lems of industrial hygiene may ex- 
tend far beyond the workshop, fac- 
tory, or place of business. Industrial 
hygiene therefore concerns, in addi- 
tion to the employers and their 
agents, the legislature, the health de- 
partment, the trade-unions, the volun- 
tary bodies concerned with the care of 
persons suffering from various infec- 
tive and noninfective diseases, the 
semiofficial organizations combating 
disease, and the charitable and other 
institutions offering medical and sur- 
gical treatment for persons in need of 
this treatment. 


Ear.Ly HIsTory 


Australia formerly comprised six 
colonies, each of which enjoyed some 
degree of autonomy. Each colony 








ee 





1s THE JOURNAL OF INDUSTRIAL HYGIENE 


guarded its borders as strictly as do 
contiguous foreign countries. Cus- 
tom duties were levied on goods sent 
over the borders and quarantine re- 
strictions were at times imposed on 
one side of a border and not on the 
other. In those days the departments 
of publie health known under varying 
names endeavored to preserve the 
health of their respective communities 
in accordance with ruling views. Little 
if any attention was given to the con- 
ditions of labor from a health point of 
view until the end of last century. A 
few firms at that time retained the 
services of private medical practi- 
tioners to treat employees who were 
taken ill at the place of business or who 
needed first aid after injury. These 
practitioners had no concern with the 
hygienic arrangements of the estab- 
lishments or with the health hazards 
of the trade. They confined their ac- 
tivities to the treatment of illness or in- 
jury inemergeney. In 1893 an inquiry 
was instituted by the Board of Health 
of New South Wales into the causes 
of lead poisoning in the mines at Bro- 
ken Hill and the best means of preven- 
tion. ‘The result of this inquiry was 
the introduction of special regulations 
under the Mines Inspeetion Act, with 
the object of preventing lead poisoning 
in miners and smelters. A few simi- 
lar investigations led to the adoption of 
mcasures calculated to mitigate the de- 
feets discovered. 

When the colonies were federated in 
1901, the Commonwealth was given 
control over quarantine arrangements 
of ships arriving in Australian waters 
and, in the event of outbreaks of speci- 
fied dangerous infections, even over ar- 


rangements between the several states. 
The Quarantine Department had 





powers to prevent persons suffering 
from tuberculosis, leprosy, and various 
other diseases from landing in Aus- 
tralia, but the states individually and 
collectively refused to concede any of 
their rights in regard to internal pub- 
lic health administration. The Acts 
at that time were antiquated, clumsy, 
and far too complicated. The con- 
trol was, to a large extent, a sanitary 
one and the authorities were inclined 
to rely on orthodox measures rather 
than to evolve new plans and to de- 
velop new ideas. There was no fae- 
tory branch of any of the health or 
other departments of the states. Some 
progress, however, was made as a re- 
sult of the initiative of individual heads 
of the departments. In 1902 a de- 
partmental committee investigated the 
risks incurred in the boring of sewer 
tunnels through sandstone in the 
neighborhood of Sydney. In 1904 a 
toyal Commission was appointed in 
Western Australia to inquire into the 
working conditions of the mines and to 
suggest remedies for the defects found. 
As a result a special board was ap- 
pointed to watch lest pneumonokonio- 
sis and pulmonary tuberculosis should 
become frequent among miners. A 
similar inquiry was carried out in Ben- 
digo in Victoria in the year 1906. 
Other commissions and departmental 
committees of inquiry into the health 
hazards in mines, sewerage works, 
and so forth were appointed in the 
years before the war, ending with a 
Royal Commission in 1914 to inquire 
into the prevalence, nature, and pro- 
phylaxis of pneumonokoniosis at Bro- 
ken Hill and into the question of lead 
poisoning among miners. 

At this stage the Post Office under 
the control of the Commonwealth gov- 


J. 1. H. 


Jan., 1929 























INDUSTRIAL HYGIENE IN AUSTRALIA 19 


ernment employed full time medical 
officers in the larger of the capital cities, 
not only for the purpose of providing 
treatment in emergency, but also to 
regulate the health factors in the De- 
partment. An attempt, albeit some- 
what erude and limited, was made 
fo maintain a reasonable standard 
of health among the employees of 
the Post Office. The Railways and 
Tramways of New South Wales em- 
ployed two medical officers whose 
duties included, in addition to the 
testing of engine drivers and others 
for acuity of vision and for color 
sense, the examination of everyone 
joining the service and the control 
of (he causes of absence from duty. 
Masses of information of potential 
value were accumulated, but no at- 
tempt was made to put this material 
to practical use for many years. 

Long before the war Dr. J. Lock- 
hart Gibson, of Brisbane, called atten- 
tion to many infants and children who 
became blind without obvious cause. 
Dr. Gibson attributed this blindness to 
lead, the source of which he traced 
(o paint on outside woodwork and ver- 

nda railings. He started a campaign 
against the use of lead in paint and 
persisted, in spite of much opposition 
and many impediments, until the 
Cueensland government introduced 
legislation restricting the inclusion of 
cad in paints for certain purposes. 
Ur. Gibson’s work, whether it was 
based on reliable evidence or not, com- 
mands the attention of all who have 
followed it, for it certainly has resulted 


in the recognition of a potential danger 


to health of the community and in- 
cidentally it has improved the condi- 
tions obtaining in paint factories. 


LATER DEVELOPMENTS 


Although the Commonwealth gov- 
ernment had no immediate control of 
measures for the prevention of discase, 
it became apparent in the early days 
that a great deal could be aecom- 
plished by precept, initiation, and 
offers of help by co-ordination of the 
several authorities. Some twelve or 
thirteen years ago the International 
Health Board of the Rockefeller Foun- 
dation issued a world wide invitation 
to governments to co-operate in a cam- 
paign to eradicate hookworm and other 
intestinal infections. The Common- 
wealth government recognized the 
great advantages that would accrue by 
the institution of a campaign of this 
kind and accepted the offer. At first 
the survey was undertaken in federal 
territory only. Dr. Waite and a repre- 
sentative of the Quarantine Depart- 
ment started work in New Guinea in 
the year 1917. In 1918 pressure was 
put on the Queensland government to 
enter into a triangular arrangement 
with the International Health Board 
and the Commonwealth government 
whereby the hockworm survey could 
be extended to the state of Queens- 
land. The governments of the other 
states almost reluctantly fell into line 
and eventually the survey wes ex- 
tended through the length and breadth 
of the land. 

After a time the proposal was put 
forward by the Commonwealth gov- 
ernment that experts in industrial hy- 
giene, sanitary enginecring, and tropi- 
eal medicine should be loaned to the 
Commonwealth government in order 
that work in these directions might be 
inaugurated. It was probably antici- 
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pated by those in authority that if de- 
partments could be established as an 
outcome of these arrangements, fuller 
powers would be accorded the Com- 
monwealth government. At all events 
Dr. A. J. Lanza, industrial hygiene 
expert of the International Health 
Board, arrived in Australia in 1921 
and together with Dr. D. G. Robert- 
son started the first serious work in 
this chapter of preventive medicine. 

At first it was necessary to deter- 
mine the actual state of affairs in the 
several states of Australia. Statistics 
were discovered in large industries. 
Plans were drawn up for the collection 
of further records and advice was given 
concerning the establishment of indus- 
trial health services in large factories 
and in industrial undertakings. A 
great deal of very valuable information 
was collected, ordered, and placed in 
readiness for utilization as the occasion 
might arise. In 1920 the Common- 
wealth government created a Depart- 
ment of Health with the special func- 
tion of co-ordinating the activities of 
the state health authorities and of in- 
citing the latter to widen the scope of 
their health work. The Division of 
Industrial Hygiene was established in 
1921 and in 1923 the American ex- 
perts were withdrawn. 

The Division soon gained the com- 
plete confidence of the medical profes- 
sion and of the community. As it has 
no substantial legislative powers, it is 
compelled to exercise its influence by 
persuasion and by voluntary appeal. 
A general invitation was issued to the 
governments of all the states and to 
industrial undertakings to accept its 
assistance in the endeavor to improve 
the hygienic conditions of the workers. 
Conferences were called by the Prime 
Minister of Australia with representa- 





tives of the health departments of the 
states. The first conference took place 
in 1922. At this meeting it was de. 
termined to concentrate the attention 
of those participating on the conditions 
of child and female labor, on the ques- 
tion of the notification of occupational 
disease, on factory inspection, on hy- 
gienic standards, and on morbidity 
statistics. The following, 7znter alia, 
are resolutions adopted by the con- 
ference. They are reproduced to in- 
dicate the need for reform as judged 
by the individual permanent heads of 
departments at the time when co- 
ordinated effort was being initiated. 


1. That in the opinion of the Conference 
all persons employed in factories and work- 
shops should be medically examined before 
employment and in each year of employ- 
ment until the person has completed his or 
her eighteenth year. 

That a certificate of fitness should be 
furnished on initial employment in each 
case at or under the minimum statutory age 
for employment. 

That medical examinations should 
be made more frequently than annually if 
the medical examiner considers this neces- 
sary in any individual case. 

That all medical examinations should 
be made by specially authorized medical 
officers. 

2. That standardized record cards for 
every examination performed should be 
kept by the medical examiners, and these 
records should be available at each re- 
examination. 

3. That the medical records of the Edu- 
cation Departments should be available to 
the authorized medical inspectors in respect 
of any child seeking employment in factory 
or workshop. 

4. That itis desirable that the legislation 
in all the States prescribing the minimum 
age for employment be made uniform. 

5. That the minimum age for employ- 
ment in factories and workshops be not 
under fourteen years for boys and fifteen 
years for girls. 

6. That the Division of Industrial Hy- 
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giene of the Commonwealth Department of 
Health take steps to acquire all available 
‘nformation necessary to enable recommen- 
jations to be formulated in regard to para- 
graphs 1 and 2 of page 8 of the Conference 
\genda (quoted in page 7 of this Report, 
ynder heading ‘‘Points for Consideration’’). 

7. That it is desirable that each State 
should have in effective operation legisla- 
tion controlling occupations dangerous to 
the health of those employed therein. 

8. That all occupational diseases should 
he notifiable by medical practitioners and 
that notifications should be made direct to 
the Health Department of the State. 

9. That in the opinion of this Confer- 
ence factory medical inspectors should be 
appointed. 

iO. It is the opinion of this Conference 
that itis very desirable that there should be 
collection of morbidity and accident statis- 
ties upon uniform lines and that the Com- 
monwealth Statistician be asked to draft a 
uniform scheme. 

11. That it is desirable that a committee 
should be appointed to draw up standards 
of qualification for factory inspectors and 
the nature of the course of study necessary 
before such qualification can be obtained. 

12. That in the opinion of this Confer- 
ence the provisions of the Factories and 
urkshops Acts should extend to factories 
carried on or conducted by the Government 
or by any Local Authority as well as to 
factories otherwise carried on or conducted. 

13. This Conference considers that in 
view of the importance, as a phase of public 
health administration, of systematic medi- 
cal supervision of the health of individual 
industrial employees, and of the valuable 
information and results which have been 
obtained from the introduction by private 
employers of a medical service for their es- 
tablishments, all employers, including Gov- 
ernments, should be encouraged to provide 
an efficient and regular medical service 
which shall keep under review the health 
of the workers and shall inquire as to any 
relation between variations in health and 
conditions of employment. Moreover, in 
order to secure the greatest amount of pub- 
lic benefit from this measure, records of 
work done should be kept in a standardized 


method. 


\ 1] 
No, 1 


It will be gathered that in 1922 Aus- 
tralia had not advanced as other coun- 
tries had done in the direction of safe- 
guarding the workers from ill effects of 
trade processes, unfavorable indus- 
trial environment, or exploitation by 
grasping employers. 

In 1924 the second conference passed 
a series of important resolutions deal- 
ing with the restriction of employment 
of children and female adults under 
specified conditions, with the question 
of weight lifting by children and 
women, with the setting up of stand- 
ards in regard to such matters as rest 
rooms and sitting accommodation in 
trades, luncheon rooms and dressing 
rooms, ventilation, illumination, quali- 
fications for inspectors of factories, 
and the notification of certain named 
industrial diseases, including lead poi- 
soning. The conference determined 
to induce the parliaments of the 
several states to render uniform the 
legislative basis of factory and indus- 
trial life. It was further resolved to 
endeavor to obtain statistical informa- 
tion concerning morbidity and acci- 
dents among factory and workshop 
workers. At the third conference, 
held in 1927, records of considerable 
progress were registered. Among the 
resolutions adopted at this conference 
was one appointing a committee to 
investigate the question of accidents 
among minors engaged at factories. 
A great deal of general work was ac- 
coinplished and fresh ground was bro- 
ken. It was determined to institute 
a survey of female labor in industry. 

A perusal of the reports of these 
conferences and of the communica- 
tions made from time to time by the 
Commonwealth Division of Industrial 
Hygiene and by the officers in charge 





of this work in the states reveals that 
as far as the central authorities are 
concerned the matter has scarcely pro- 
gressed beyond the stage of collection 
of information. The fact that there 
is so much to learn renders it essential 
that full information should be eol- 
lected before any attempt is made to 
enforce regulations or standards by 
[It is further to be noted that the 
findings of the conferences were not 
necessarily adopted by the responsible 
ministers and that but little legisla- 
tion far been introduced. 
Where it was found that the measures 
recommended could be prescribed by 
regulations under existing Acts, some 


law. 


has so 


progress has been made. 

In the course of the six years of its 
existence the Industrial 
Hygiene has enlisted the services of the 
statistician for the 
purpose of the compilation of morbid- 
ity statistics of the several govern- 
ment departments and private indus- 
tries. lxeellent been 


Division of 


Commonwealth 


has 
undertaking. 
The Division has issued several valu- 


progress 
made in this colossal 
able service publications dealing with 
the scope of industrial hygiene, health 
hazards in industry, ambulance rooms, 
the hygienic aspeets of the Factories 
and Shops Acts, the prevention of 
accidents, morbidity statistics among 
school teachers and among men en- 
gaged on the New South Wales and 
Vietorian railways, and some matters 
in connection with the woodworking 
industries. 

After the establishment of the Divi- 
sion of Industrial Hygiene by the Com- 


monwealth Department of Health and 
the 
standing between the state authorities 


creation of an amieable under- 
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and the Division, complemental ac- 
tivities have been established in some 
of the states. In 1923 the Depart- 
ment of Public Health of New South 
Wales appointed a medical officer of 
industrial hygiene. Dr. C. H. Bad- 
ham, the holder of this office, has 
carried out some highly useful work, 
The most important is an investiga- 
tion into the standard of air movement 
in textile mills necessary to produce 
comfort. It was found that the stand- 
ards set up by Dr. Badham could 
for practical purposes be accepted for 
many other industries. Recently he 
has extended his work to theaters and 
picture palaces. It must be remem- 
bered that the climate of Australia 
raries very widely. In the extreme 
south, namely in Tasmania, the tem- 
perature and rainfall are not dissimi- 
lar to those of England. In _ the 
extreme north the conditions are 
tropical. Along the east coast the hu- 
midity is high and the summer tempera- 
tures are also high. Very hot atmos- 
phere is met in the west of the eastern 
states, New South Wales and Queens- 
land, while in Western Australia the 
variation ranges between dry heat of a 
moderate degree in the south to tropi- 
eal mugginess at Broome and other 
places in the north. The question of 
climate thus forms a series of special 
problems for the industrial hygienist 
in Australia. 

The Commission of Health in Vic- 
toria has appointed a special o.ficer 
who is at the disposal of the Depart- 


This officer deals 


ment of Labour. 
with all matters coneerning the health 
of the workers. 

It is unnecessary to deal severally 


with the numerous official inquiries 
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that have been held at the instigation 
of the state authorities during the past 
ren years. The subjects handled in- 
clude pulmonary tuberculosis, pneu- 
monokoniosis, lead poisoning in miners 
and in paint makers and users, the 
hygiene of the clothing trade and of 
the printing industry, the conditions 
obtaining in flour mills, the health of 
school teachers, and the health of the 
employees in government departments. 


TRADE-UNIONS AND HEALTH 
(“ONDITIONS 


Australia has been described as the 
workingman’s paradise. He relies on 
many factors in order to obtain his de- 
sires. In the first place the federal 
courts deal with awards; demands for 

higher minimum and for improved 
conditions ean be brought before the 
federal court, if the state court gives 
an award that proves unsatisfactory. 
Some trade-unions have acquired 
much skill and have developed much 
acumen in playing the one court off 
against the other. In the next place 
the living wage is determined officially 
by a commission, and eapital has been 
made out of the fact that the basic 
wage up to a short time ago was based 
on the assumption that every worker 
was married and had on an average 
two children. The unmarried worker 
claimed and obtained this basie wage 
and the addition prescribed above it 
in the award of the federal court. 
lt is common knowledge that, not- 
withstanding the establishment of ar- 
bitration courts, strikes are commoner 
in Australia than elsewhere and even 
deregistration of a union does not 
obviate the menace of strikes and slow- 


ing down of production. Stop work 
meetings take place, despite the pro- 
test of the employers. In certain in- 
dustries there is a continuous and bit- 
ter strife between the men and the 
owners, the coal and other mines and 
the shipping and wharf trades being 
the most militant. On the other hand 
it must be recognized that in the main 
the primary claims of the unions are 
fair and are based on the right of hu- 
man beings to live and work decently 
and in safety. In some trades the 
masters are willing to concede reason- 
able terms and conditions and in these 
trades strife does not exist. 

Matters concerning the protection 
of the worker against trade hazards 
are dealt with by the arbitration courts 
when an application for fresh awards is 
under consideration. Unfortunately 
the governments themselves do not 
set an example in this regard. The 
governments in Australia engage in 
trade. The Government Printer is in 
open competition with the private 
printer; the Commonwealth govern- 
ment had its fleet of ships and engaged 
in passenger and freight trade. Gov- 
ernments have fish shops supplied by 
government trawlers, meat shops, and 
so-on. The health authorities con- 
trol restaurants and eating houses, 
hotels, and places where foodstuffs are 
exposed for sale. The control on the 
whole is passable, but there is room for 
improvement. The markets are often 
in a very dirty condition. 

Summing up this part of the subject 
it may be accepted that the several 
trade-unions seek hygienie conditions 
better than those provided and in this 
respect their demands should be en- 
couraged. 





{0YAL COMMISSION ON HEALTH 


In 1926 an important Royal Com- 
mission was appointed by the federal 
government to inquire into public 
health as a matter for legislation and 
administration by the Commonwealth 
of Australia in conjunction with the 
states where necessary. One of the 
subjects specially mentioned in the 
terms of reference is industrial hygiene. 
The commissioners made a very ex- 
haustive inquiry into the state of affairs 
in all parts of the Commonwealth and 
in due course issued a most valuable 
report, the text of which was pub- 
lished in The Medical Journal of Aus- 
tralia of Jan. 16, 1926. In the course 
of their report the commissioners set 
up a scheme for the co-operation of 
the practising members of the medical 
profession with the health authorities 
and indicated in broad terms the 
manner in which this assistance by in- 
dividual doctors could be carried out 
with advantage to the community. 
One of the recommendations of the 
commissioners was to the effect that a 
federal health council should be formed 
of representatives of the Common- 
wealth and state departments of health. 
This council has come into being and 
is working effeetively and well. It 
takes into consideration all matters af- 
fecting the health of the community, 
including those concerned with indus- 
try. The section of the report deal- 
ing with industrial hygiene is as fol- 
lows: 


LX.—INpuUSTRIAL HYGIENE 
1. The phase of publie work referred to 


by the term “industrial hygiene’’ embraces 
action taken for the prevention of sickness 


and accident in industry and aims at the 





THE JOURNAL OF INDUSTRIAL HYGIENE 





guidance of the development of industry 
along hygienic lines and at improving gener- 
ally the health conditions of the workers. 
Until recent years the action taken in Aus- 
tralia with respect to industrial hygiene 
has been limited to legislation concerning 
space, sanitary accommodation and ventila- 
tion of factories and workshops, with some 
restriction on the age of employees; 
ventilation and safety in mines and the 
mitigation of the larger risks of certain 
occupations. As a result, however, of the 
increase of knowledge as to the causes of il] 
health, the subject of industrial hygiene has 
received greater attention. Numerous in- 
vestigations which have been made in vari- 
ous countries have shown that the dangers 
and risks of certain occupations are in many 
cases preventible and it is gradually being 
recognized that not only can a large pro- 
portion of disease, ill health and accidents 
be eliminated, but that production can be 
greatly increased by the provision of means 
for the protection of the worker. 


Present Conditions 


2. Conferences on the subject of indus- 
trial hygiene between officials of the De- 
partments of Health of the States and Com- 
monwealth, with representatives of State 
Departments of Labour or Factories, were 
held in 1922 and 1924 respectively, at which 
the subject was considered with the view of 
arriving at uniformity of practice in certain 
respects. A number of resolutions were 
passed by the conference of 1922 having as 
their object the securing of uniform action 
in each State, as to the examination of em- 
ployees, keeping of records, minimum age of 
employment, collection and publication of 
information, appointment and qualification 
of factory inspectors, legislation, morbidity 
statistics and provision of medical services 
by employers. Although it is too soon yet 
to expect any material change, certain re- 
cent developments have been noted. 
Among them may be mentioned the follow- 
ing: In New South Wales a Medical Officer 
of Industrial Hygiene was appointed in 
1923 to the Department of Health for 
the purpose of investigating working con- 
ditions and making examinations of em- 
ployees in industries and regulations under 
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the Public Service Act were issued in 1924 
governing the appointment of cadets and 
factory inspectors and outlining the educa- 
tional and technical qualifications neces- 
sary for appointment and promotion. In 
Victoria regulations under the Health Act 
were issued in 1923 requiring notification 
of certain occupational diseases. In the 
same State a medical officer of the Depart- 
ment of Health was in 1923 placed for a 
portion of his time at the disposal of the 
Labour Department for the purpose of in- 
vestigation of any medical condition and 
in October, 1925, a female medical inspec- 
tor of factories was appointed to the latter 
Department for the purpose of exercising 
closer supervision over female and child 
workers collectively and individually. In 
Western Australia an amendment of the 
Factories and Shops Act was passed in 1923 
in which provision was made for the regula- 
tion of factories where lead, mercurial or 
arsenical preparations are manufactured. 
In the same State the Workmen’s Compen- 
sation Act was amended in 1924 to provide 
that where workers are affected by certain 
specified industrial diseases (twenty-three 
in number), they shall be entitled to com- 
pensation as if the disease were a personal 
injury by accident. At the same time the 
diseases referred to were made notifiable. 
Arrangements have recently been made by 
the Commonwealth Department of Health 
with a number of firms for the keeping of 
records on prescribed lines and information 
is being accumulated for future use. 


Morbidity Amongst Workers 


A considerable number of witnesses 
Was examined by us on this subject. It 
appears from the evidence that compara- 
tively little information is available as to 
morbidity amongst workers, owing to the 
lact that no legislation is in force requiring 
the notification of sickness other than cer- 
tain infectious diseases or the recording of 
illnesses by the companies or firms con- 
cerned. An inquiry made by Dr. D. G. 
Robertson, Director, Division of Industrial 
Hygiene, Commonwealth Department of 
Health, into the sickness experience of 
J0,244 officers in various departments of the 


Government services of the Commonwealth 


and the States of Victoria and New South 
Wales for the years 1920-1923 showed that 
during those years the total number of days 
lost by male officers, of whom there were 
70,741, was 479,685, or an average of 6.8 days 
per annum per employee. Of the female 
officers, 24,503 in number, the total number 
of days lost was 277,677 or an average of 
11.3 days per annum per employee. The 
average loss of time by male and female 
employees was 7.9 days per annum. The 
loss of time due to epidemic or infectious 
diseases was 24%, injuries 21.39), digestive 
diseases 21.5° , respiratory diseases 12.3°% 
and diseases of the nervous system 8.8%. 


Medical Services in Industry 


4. With regard to the provision of medi- 
cal services by employers the evidence sub- 
mitted by Dr. D. G. Robertson showed 
that from inquiries made, one company 
engages a full-time medical officer, twenty- 
one companies each employ a _ part-time 
medical officer. five companies have the 
services of a medical officer through medical 
funds and twenty-one other firms have 
physicians available in cases of emergency. 
At least twenty-two firms employ qualified 
nurses to look after the workers and six 
other firms employ unqualified nurses for 
this purpose. It was further stated that 
fifteen firms provide both an ambulance 
room for the treatment of injuries and a 
dispensary where the usual remedies are 
kept and that thirty-two other firms have 
an ambulance room and five provide dispen- 
saries. In all fifty-two firms are known to 
have made some provision for the medical 
care of their employees. 

The activities of the cooperative council 
of the Electrolytic Zine Company of Austral- 
asia, Limited, in endeavouring to improve 
the health of the employees of the company, 
illustrate what can be accomplished in this 
direction and especially by the establish- 
ment of a dental clinic. The cooperative 
council of the company considered that this 
clinic has undoubtedly resulted in improved 
health conditions and concurrently has also 


promoted happiness and efficiency. 
5. From the evidence given by various 
industrial medical officers it would appear 


that their duties vary considerably. In 
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some cases applicants for employment are 
not examined before engagement; in others 
the conditions under which employees work 
are not supervised. In all cases, however, 
small ailments and accidents and illnesses 
oceasioned by the employment are attended 
to and in some cases measures are instituted 
to prevent the recurrence of ill-health. In 
some instanees the supervision by medical 
officers and nurses includes advice to the 
employees to consult their medical attend- 
ants or a dentist or to go to a hospital and 
as every case of ill-health is reported, the 
eonditions of the work are examined and 
defeets as far as possible remedied. In 
some firms a transfer to some other section 
of the establishment is arranged if ill-health 
is the result of standing or is due to some 
other special cause of fatigue. 

6. Most of the witnesses on this subject 
were agreed that there was need for training 
of medical practitioners who propose to 
industrial medical work. The 
majority of those now engaged in this work 


engage in 


have gained their knowledge from experi- 
ence and the suggestion was supported by 
that 
training should be included among the sub- 


several witnesses industrial medical 
jects dealt with by the chair of preventive 


medicine, which we have recommended 


should be established. Several witnesses 
advocated propaganda among persons en- 
gaged in industrial occupations. It was 
proposed that among other methods short 
and suitab!y worded notices might be dis- 
plaved in all industrial establishments, as is 
already done in some, pointing out the 
necessity for eare and how to avoid risks 


and dangers. 


Standards of Health in Industry 


7. The inquiry conducted by Professor 
Chapman into the Broken Hill mining in- 
dustry, where over seven thousand miners 
that the 
hygienic standards of Europe and other 


were examined, convinced him 
countries are not applicable to persons in 
this country and that there is a need for an 
health. For this 


purpose a complete physical survey of every 


Australian standard of 


individual in certain industries 1s necessary. 
Up to the present medical examination has 
certain industries in 


taken place only in 


which there is a special risk. It would help 
greatly if a similar examination could he 
made of workers engaged in industries jp 
which there is no special risk. Another 
witness, Dr. 8. A. Smith, also expressed the 
opinion that a survey of industrial groups 
in Australia is essential in order to lay down 
standards of health in Australia. He wags 
of opinion that the investigation should he 
made by a staff including an expert physiol- 
ogist. Such an investigation would be a 
favourable starting point for a proper sys- 
tem of industrial hygiene in Australia and 
would point the way to modifications in 
working conditions which would tend to 
improve the health of men engaged in 
dangerous industries. 

8. Comparatively little attention has so 
far been paid in Australia to the question 
of industrial hygiene. With the exception 
of the Broken Hill Royal Commission and of 
certain investigations into the health of 
stone quarrymen, 
and some branches of the clothing industry, 
there have been few well-defined or 


masons, sewer miners 
com- 
plete investigations to determine the indus- 
trial conditions in any industry or to corre- 
late them to the health of the workmen 


Division of Industrial Hygiene 


9. The Division of Industrial Hygiene of 
the Commonwealth Department of Health 
was initiated in 1921, when the Rockefeller 
Foundation loaned an expert medical officer 
in industrial hygiene to the Commonwea!th 
for the purpose. This Division has been 
active in several directions and has pu!- 
lished the following valuable service publi- 
Industrial Hy- 
Hazards in Industry,’ 
“Industrial Accident Prevention’’? which 
have been widely circulated. The confer- 
ences of Commonwealth and State Health 


eations: ‘‘The Seope of 
giene,’’ “‘Health 


officials with leading officials of the State 
Departments of Labour or Factories alread) 
referred to, were held at the instance of this 
The of the Division 
of Industrial Hygiene is a member of the 


Division. Director 
Advisory Committee on Industrial Hygien 
of the International Labour Office and in 
this way close touch is kept with all de- 
velopments in the field of industria! hygiene 


in other countries. Expert advice is aval- 
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able to employers and employees and the 
work of the Division is likely to be of great 
value in guiding the development of in- 
dustry along hygienic lines and improving 
generally the conditions of the workers. 
Assistance has been given to State Govern- 
ments in connexion with several inquiries 
and investigations. 

10. We are of opinion that the Division 
of Industrial Hygiene in the Department of 
Health has been organized on right lines in 
carrying out the following activities: 

(a) the publication of service reports 
and information; 

(b) the collection of data on mortality 
and morbidity; 

(c) the encouragement of the organiza- 
tion of industrial welfare services, 
medical, dental and nursing among 
industrial companies or firms; 

(d) the encouragement of routine medi- 
cal examination of employees; 

(e) the organization of uniform 
methods of records by industrial 
establishments; 

(f) assisting State health industrial au- 
thorities and other bodies in in- 
vestigations and inquiries into 
problems or difficulties in connexion 
with industrial hygiene 

and that its work in these directions should 
be extended. 


RECOMMENDATIONS 


We recommend that— 

(1) The work of the Division of Indus- 
trial hygiene in the Commonwealth 
Department of Health should be 
extended in the directions above 
indicated. 

(2) Provision should be made at Uni- 
versities for the training of medical 
practitioners in industrial medical 
work. 

(3) A physical survey of individuals en- 
gaged in various industries should 
be made for the purpose of es- 
tablishing Australian standards of 
health and that this should be 
carried out under the control of 
the Commonwealth Department of 
Health by a trained staff including 
an expert physiologist. 


(4) The periodical conferences between 
Commonwealth and State officials 
with representatives of Labour and 
Factory Departments should be 
continued for the purposes of 
insuring uniformity with respect 
to records and further action on 
various other subjects of industrial 
hygiene. 


In many other respects the investi- 
gations and recommendations of the 
royal commissioners have direct and 
indirect bearings on the subject of in- 
dustrial hygiene. The Commission 
has been the means of establishing 
some measure of harmony between the 
heads of the state departments and 
the permanent medical officers of the 
Commonwealth departments. The 
extraordinary inertia manifested by 
some of the state authorities still con- 
stitutes a great obstacle to progress. 


OTHER LEGISLATIVE MIFASURES 


During the past half century there 
has been a gradual reform in the differ- 
ent parts of Australia in regard to the 
control of labor conditions. ‘The long 
hours of the past, the exploiting of 
children and women, and the tolerance 
of unhealthy industrial environment 
have been exposed; and one by one the 
worst defects of uncontrolled labor 
have been remedied, at all events as 
far as the legislative basis is concerned. 

The Factory Acts of the colonies were 
amended on many occasions during the 
last two deeades of last century. In 
1907 a definite attempt was made in 
Victoria to regulate the conditions of 
labor of children and women. In 1919 
the \iinister of Health was empowered 
to require the provision in factories in 
Victoria of dining rooms, bathrooms, 


rest rooms for female employees, and 
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first aid appliances where machinery 
is used. Previously restrictions had 
been introduced in regard to the maxi- 
mum weight that girls under 18 were 
permitted to lift or carry. More re- 
cently occupiers of factories in Victoria 
have been compelled to provide suit- 
able seating accommodation and to 
install efficient guards for machinery. 

Similar laws were enacted in South 
Australia from 1894 onward. New 
South Wales was tardy in adopting 
the necessary legislation and the gov- 
ernment of this colony in the early days 
refused to put into force the strong 
recommendations of a special commit- 
tee appointed to inquire into the ad- 
visability of regulating the conditions 
of factories. Queensland fell into line 
toward the close of the century, while 
Western Australia and Tasmania fol- 
lowed suit soon after Queensland. 

The early closing of shops, the limi- 
tation of the number of hours of labor, 
and the prescription of conditions un- 
der which overtime may be worked 
have been dealt with by acts, regula- 
At the present 
time there is much confusion and a 
great deal of dispute arising from the 
fact that while the Federal Arbitra- 
tion Court has accepted a forty-eight- 
hour week, the New South Wales 
court has adopted a forty-four-hour 
week, and in some industries even 
shorter hours of labor are recognized. 
In Victoria the longer week obtains. 
Generally speaking, employers have 
been compelled to accept the number 
of hours prescribed by the state courts 
when this is less than that of the Com- 
monwealth court. 

In New South Wales notice has to 


tions, and awards. 


be served to the Department of Labour 


and Industry when women and chil- 





dren are required to work overtime. 
Tea money has to be paid and the De- 
partment has to be informed as to the 
reason why overtime is needed. The 
Acts in all states prescribe the mini- 
mum number of closets to be provided 
and contain clauses dealing with the 
requirements as far as ventilation, 
lighting, cleaning, whitewashing of 
walls, and the like are concerned. 
These provisions, however, are not 
strictly enforced and it is by no means 
infrequent to find crowded, ill-venti- 
lated, and badly illuminated places 
used as factories and workshops. 

The Workers’ Compensation Acts in 
some of the states have recently been 
modified by the widening of the legal 
definition of the term industrial in- 
jury. In New South Wales and some 
other states compensation is payable 
to an injured worker who meets with 
an accident not only in the course of 
employment, but also when going to 
and coming from his work. The acci- 
dent in respect of which compensation 
is claimable is not necessarily arising 
in the course of the employment or 
resulting from that employment, but 
may be incidental to it. A worker in 
New South Wales who is knocked over 
in the street while he is proceeding to 
work or returning from work can claim 
compensation, but the accident must 
occur in the direct route. If a man 
visited a public house before going 
home and became embroiled in a fra- 
cas, provided that he could prove that 
the injury was not the result of his own 
misconduct or carelessness and that 11 
occurred at a place situated on the 
ordinary route of his return from work, 
his claim would probably be allowed. 
Certain diseases are included in the 
Moreover, com- 


definition of injury. 
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pensation is granted even if the worker 
has not exercised care in carrying out 
his duties or in moving from one 
place of work to another. 

It is interesting to note that when 
the Workers’ Compensation Act of 
New South Wales of 1926 was brought 
into action, few insurance companies 
were prepared to undertake the risks 
involved. A Government Insurance 
Office was therefore established and 
the premiums charged to employers 
were extremely high. After twelve 
months the houses that had issued 
policies under the Act found that the 
risks were materially lower than had 
been anticipated. Premiums were 
lowered and a great mass of business 
that had previously been given to the 
Government Insurance Office passed 
over to the private companies. 

In other states the changes in the 
law have not been so drastic and in a 
few the worker is not adequately pro- 
tected. The amounts paid in com- 
pensation have increased steadily dur- 
ing the past fifteen years and at the 
present time aggregate a substantial 
sum in relation to the industrial popu- 
lation. From the statisties published 
it appears that approximately 6.5 to 7 
per cent. of employees sustain acci- 
dents in the course of their work which 
lead to disablement or death. In New 
South Wales there were approximately 
a quarter of a million workers em- 
ployed in the year 1925 and of these 
approximately 20,000 met with acci- 
dents for which compensation was paid 
amounting to nearly a third of a mil- 
lion pounds sterling. In Victoria the 
humbers were about two-thirds of the 
New South Wales figures. In Queens- 
land the total number of injuries in 
1925 was just under 11,500, of which 


146 were fatal and over 3,000 perma- 
nent injuries. 

Injured workers are entitled to medi- 
cal and nursing treatment under the 
Acts in New South Wales and Western 
Australia. In the former state the em- 
ployer is liable for medical treatment 
at a cost of not exceeding £50, save in 
exceptional circumstances, and is re- 
quired to cover the risk by insurance. 
Certain difficulties have arisen in this 
connection with the medical profes- 
sion. It has been held that as the cost 
of medical attendance on an injured 
worker is defrayed by an insurance 
company and as it is specified that 
the employer is liable for the fees 
obtaining in the district, full private 
fees should be charged no matter what 
the financial position of the patient 
may be. At first the injured patient 
was required to demand from his em- 
ployer that medica! treatment be pro- 
vided and when the employer failed to 
provide it, he, the injured worker, 
could obtain medical attendanee. An 
amendment of the Act, however, has 
removed this necessity of applying to 
the employer; the injured worker can 
now obtain treatment, but he is lable 
for the cost and has to recover it from 
his employer or from the insurance 
office that has accepted the risk. An 
arrangement has been made between 
the medical profession and certain 
licensed insurance offices whereby the 
doctor is paid according to a fixed 
scale of fees. ‘The rates are lower than 
those obtaining in general practice, 
but the medical practitioner has no 
difheulty in securing payment. In 
consequence the injured worker bene- 
fits inasmuch as he receives willing and 
efficient service. In Western Austra- 
lia the provision of medical treatment 
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has offered no serious difhculty. In all 
other states the injured worker ob- 
tains his medical treatment either at 
the hospitals, through the agency of 
the friendly societies, or in some other 
way. 

Disablement of short duration does 
not entitle the worker to compensa- 
tion. In Victoria the period is one 
week, while in the other states it is 
three days. Some employers refuse to 
pay wages during this short period of 
disablement and the whole loss is 
borne by the worker. There is no 
compulsion on an employer to make 
any arrangement for the treatment of 
minor or major injuries, other than 
those that produce disablement be- 
yond the period mentioned. In prac- 
tice, however, the medical treatment 
in New South Wales and Western Aus- 
tralia in the case of serious injury caus- 
ing incapacity of a more lasting nature 
commences from the time of the ac- 
cident. Malingering undoubtedly oc- 
curs and exaggeration of disability is 
common. In these circumstances the 


limitation is a necessity and is not 


opposed by trade-unions. 


PRESENT POSITION OF INDUSTRY IN 


AUSTRALIA 


‘rom the foregoing it will be seen 
that the legislative basis for the control 
of the health of the worker in Austra- 
lin is gradually becoming better and 
more in conformity with English 
It is, nevertheless, incomplete 
and defective in many respects and 


many impediments have still to be 


ideals. 


overcome before the legislature in the 
several states will be persuaded to pass 
fresh 
jut even if the basis were 


the essential amendments and 


measures, 


complete and satisfactory, it would be 
necessary to insure that the adminis- 
tration of the law is rendered efficient 
and uniform. In Australia with its 
seven authorities working under six 
sets of state laws and one set of federal] 
Acts, the position is complex and arti- 
ficially difficult. Federation has suc- 
ceeded in rendering possible a_ co- 
ordination of effort, but in practice 
the states are still resisting the intru- 
sion of the Commonwealth Depart- 
ment of Health into the arena of in- 
ternal hygienic affairs. 

While various standards are _pre- 
scribed by law and employers are re- 
quired to carry on their business in 
accordance with these standards, it is 
by no means an easy task to compel 
obedience. There are over 450,000 
persons engaged in factories in the 
Commonwealth and approximately 
700,000 persons employed in industry 
generally. Dr. D. G. Robertson, the 
director of the Division of Industrial 
Hygiene of the Department of Health, 
has stated that Australian employers 
and their managements are realizing 
in increasing numbers their responsi- 
bilities and are adopting standards 
far superior to those required by law. 
On the other hand a very large number 
of employers have failed to appreciate 
the true economie significance of in- 
dustrial hygiene and continue to evade 
the law or to obey it to the letter and 
not intelligently nor with good inten- 
tion. Industrial hygiene has unfor- 
tunately had a setback within the last 
few months in New South Wales. A 
big firm of silk stocking manufactures 
has gone into liquidation. This firm 
indulged in many extraordinary ex- 
travagances, a few of which 
closely connected with the work of pro- 
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moting the welfare of the workers. 
For example, while rest rooms, rest 
pauses, recreation rooms, luncheon 
club, and other measures for the avoid- 
ance of fatigue and incapacity of the 
employees to work were provided, 
these measures were supplemented by 
the provision of a fleet of char-A-banes 
and ears to convey the employees to 
and from their work. The main causes 
of the failure had nothing to do with 
the welfare work or with the introduc- 
tion of reasonable protective measures 
for the safeguarding of the health of 
the employees. ‘Those employers who 
regard the earning of large profits and 
the accumulation of surplus funds as 
the only objective of trade, and who 
use labor merely as a means to this 
end, point a finger of warning to this 
example, as if it provided evidence 
of the untruth of the contention that 
hygienic measures in industry tend to 
increase production as well as to im- 
prove the lot of the worker. 

In 1923, 41 per cent. of the total 
number of factory employees were en- 
gaged at the 660 factories with 100 or 
more hands. ‘There were 18,513 fac- 
tories with less than 100 each, with 
an average of just under thirteen 
hands. In these early days, before 
employers are thoroughly convinced 
of the necessity to provide safeguards 
for and to look after the health of their 
employees in their own interests and 
before they realize their duties as 
citizens to contribute to the health 
and comfort of a section of the com- 
Inunity, it is futile to expect that more 
will be effected at the small establish- 
ments than is enforced by law. It ap- 
pears, however, that the managements 
of even the larger establishments are 
failing to a very considerable extent. 


In 1925 there were but fifty-one es- 
tablishments at which medical prac- 
titioners or nurses or both were en- 
gaged. At twenty-three of these the 
duties of the former were limited to 
treatment of emergency illness or in- 
jury, leaving but twenty-eight estab- 
lishments in the whole Commonwealth 
at which industrial hygiene in its mod- 
ern conception was practised. 

Full time medical practitioners are 
employed at five establishments, all 
governmental or departmental. In the 
New South Wales Railways and Tram- 
ways department there are three whole 
time medical officers, the Post Office 
employs one at Melbourne and one at 
Sydney, the Victorian Railways em- 
ploy one medical officer, the Metro- 
politan Water and Sewerage Board in 
Sydney employs one medical officer, 
and a departmental store has one. Of 
the thirty establishments employing 
part time medical officers, eleven are 
governmental or municipal and two 
are gas companies. 

Under the best conditions the duties 
of the industrial hygiene medical officer 
comprise supervisory work, the control 
of hygienic conditions of the working 
environment, the periodic examination 
of the employees and the examina- 
tion of those seeking employment, lec- 
turing on first aid, and the treatment of 
emergency illness and injury. In a 
very few places the medical prac- 
titioner advises the management in 
regard to the ventilation and lighting, 
is consulted on such matters as the 
sanitary arrangements, the provision 
of proper drinking fountains or marked 
glasses, the equipment of rest rooms 
recreation rooms, luncheon rooms, 
dressing rooms, and of first aid rooms, 
the selection of guards for machinery, 
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the measures necessary for the reduc- 
tion or removal of dust, gases, and 
other noxious products, the plans for 
the reduction of heat, noise, and hu- 
midity, the provision of seats, of mats 
to protect the feet of workers in rooms 
with concrete flooring, or of foot rests, 
the advisability of applying floor cov- 
erings, the provision of bins and other 
receptacles to get rid of litter and 
untidiness, and the measures to be 
adopted to insure effective cleaning 
of the workrooms. In the course of 
his work he has the function of watch- 
ing the workers and if necessary of sug- 
gesting the adoption of practical meas- 
ures calculated to reduce fatigue. He 
makes a special study of processes that 
entail much repetition or that are 
usually effected in uncomfortable or 
constrained positions. He looks for 
evidence of excessive pressure on the 
abdomen in women leaning against 
parts of machines; he notes the effects 
of weight lifting on young persons and 
female workers and those of foot work. 
Ife stops practices likely to prove in- 
Jurious, such as the licking of fingers or 
the putting of objects in the mouth. 
He makes inquiries concerning the 
meals that are consumed and doubles 
his vigilance when a woman worker 
manifests signs of nervousness or ane- 
mia. Ite forms an opinion concern- 
ing the suitability of each worker for 
his or her Job and when he concludes 
that a particular worker is tempera- 
mentally or physically unfit for the 
work that he or she is doing, it is his 
duty to urge the management to find 
some other activity for which the 
worker may prove suitable. It might 
even be for the medical 
officer to advise that the management 


necessary 


seek some other occupation for a worker 










in another establishment. <A few of 
the best medical officers have obtained 
the full confidence of the workers by 
judicious handling and by the adop- 
tion of a friendly attitude which js 
neither too familiar nor too comman- 
deering. In some establishments the 
workers are given an annual holiday 
in addition to the statutory public 
holidays (nine days). The wise man- 
agement gives a relatively free hand to 
the medical officer, keeps on good 
terms with the trade-unions concerned, 
and interprets the terms of the awards 
in a liberal sense, tending rather to- 
ward generosity than toward strict 
equity. 

The question whether a medical 
officer employed by an industrial es- 
tablishment should or should not treat 
injured workers or persons taken ill 
at the works has given rise to much 
discussion in Australia. The medi- 
cal profession as a whole has main- 
tained that medical attendance in its 
ordinary sense is a matter between 
a person and the medical practitioner 
chosen by him for the purpose. On 
the other hand the employer who en- 
gages a practitioner to carry out duties 
on his behalf is held to stand in the 
relation of a third party and has no 
right to intervene between a doctor 
and his patient. In 1925 the Federal 
Committee of the British Medieal As- 
sociation in Australia at the request 
of the Victorian branch undertook 
to draw up a model form of agree- 
iment between industrial hygiene medi- 
At the 
same time it resolved that treatment 
by industrial hygiene medical advisers 
on employees was to be restricted to 
first aid. At the next meeting of the 
Committee the members were referred 


eal advisers and employers. 
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to the rules of the British Medical As- 
sociation in regard to medical practi- 
tioners called upon to examine patients 
under the care of other medical prac- 
titioners. These rules are intended to 
apply to examiners required by third 
parties, such as insurance offices, em- 
ployers, and the like. They do not 
apply to certifying factory surgeons. 
The rules prescribe the procedure and 
specify that the duty of the examining 
practitioner is to be confined to ex- 
aminations. In other words, no treat- 
ment is permitted. The Federal Com- 
mittee determined to seek information 
concerning the terms of the contracts 
made between industrial hygiene medi- 
cal officers and employers of labor and 
concerning the conditions of employ- 
ment when the attendance is given 
without contracts. It was set out 
that the object of the inquiry was to 
secure uniformity and protection of 
members carrying out this kind of 
work. At the next meeting of the 
Federal Committee on Feb. 3, 1926, 
a draft model agreement was sub- 
mitted. The draft was referred to 
the several branches of the British 
\iedieal Association in Australia. 

In order to make the matter clear, 
it is necessary to regard the contract 
as being composed of two parts. The 
first part deals with the remuneration 
and hours of service. The second 
part defines the duties. It is obvious 
from the terms of the agreement that 
it was anticipated that the majority 
of the industrial hygiene medical offi- 
cers would be part time officers. This 
means that the representative organi- 
zation of the medical profession was 
content to accept the existing con- 
ditions and did not regard it as its 
duty to influence the medical pro- 
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fession to establish an ideal service. 
At this stage employers still seem to 
resist the suggestion that whole time 
medical officers should be appointed 
in all large concerns and that both 
from the economic and from the hu- 
manitarian points of view it is neces- 
sary to expend considerable sums of 
money to improve the hygienic con- 
ditions of labor. 

The branches of the British Medical 
Association accepted the draft model 
agreement without comment and in- 
structed their representatives to fix 
the minimum rate of remuneration. 
In September, 1926, it was resolved 
that the minimum remuneration for 
the work should be not less than 1 
guinea per hour or part of one hour. 
One proposal was put forward that the 
rate of remuneration should be 14 
guineas per hour, 3 guineas for half a 
day of three hours, or 5 guineas for a 
day of six hours. It is not suggested 
that £1,365 per annum is too much for 
a whole time medical officer, calcu- 
lated at 5 guineas for five working 
days each week, but the implication of 
the proposal is that the industrial hy- 
giene medical officer need not attend 
during the whole time of the working 
week. Thirty hours a week is given 
as full time employment for the medi- 
eal practitioner, while forty-four or 
forty-eight hours comprise the working 
week for the factory or workshop em- 
ployees. In the next place it was 
frankly stated that this work would 
be carried out by general practitioners 
and that only rarely would they make : 
special study of industrial hygiene. 
Specialists trained for the work would 
command higher rates of salary. The 
determination of the Federal Com- 
mittee thus resolves itself into the 
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demand for a very limited part time 
service by practitioners not specially 
qualified to render this service at a rela- 
tively high rate of remuneration. It 
is contended that this action on the 
part of the medical profession cannot 
but retard the development of indus- 
trial hygiene in Australia. 

In regard to the second part of the 
contract the duties are defined as fol- 
iows: the medical examination of ap- 
plicants for employment, the medical 
examination of employees at stated 
periods, the medical examination of 
employees reported to be sick and the 
giving of certificates as to fitness of em- 
ployees to resume work, the immediate 
symptomatic treatment of employees 
taken ill or found to be suffering from 
indisposition at the place of work, the 
immediate, first aid medical attend- 
ance at the place of work on employ- 
ees injured by accident, the periodic 
inspection of all buildings and work- 
ing places with a view to the estab- 
lishment and maintenance of a high 
standard of sanitation and hygiene, 
the investigation of occupational dis- 
eases existing among employees and of 
their causes and remedies, the super- 
vision of first aid ambulance work, 
rest rooms, dental elinies, and welfare 
arrangements generally, the specifica- 
tion of the duties of nurses’ first aid 
and ambulance attendants, the advis- 
ing of employees as to the observance 
of rules of health and the issuing of 
reports to the managements on the 
working conditions in relation to the 
health of the employees, sanitation 
[f it 
is assumed that these duties could be 
performed satisfactorily in two or three 


and water supply, and so on. 


hours a week by a practitioner not 
specially trained in industrial hygiene, 





the employers will have cause to mis. 
trust the medical profession within 4 
short time. It will be noted that the 
examination of employees reported to 
be ill has for its object the determina- 
tion of the fitness of the employee to 
resume work. Unless the worker js 
convinced of the value of the medica] 
examinations and medical control in 
the factory, the breach between the 
employer and the employed will widen 
and it will become impossible to apply 
the principles of industrial hygiene in 
its modern form. The object of the 
medical examination of a worker said 
to be ill should be primarily to ascer- 
tain the nature of the illness and to 
determine whether or not the illness 
necessitates absence from work. This 
may appear to be a small matter, but 
it is obviously of considerable impor- 
tance from the point of view of the 
psychologic effect on the workers. 
The matter of the treatment of em- 
ployees at industrial establishments 
became somewhat complicated on the 
introduction of the amending Acts of 
the Workers’ Compensation Act, 1926, 
1927, in New South Wales. In view 
of the obligation on employers to be 
responsible for the cost of treatment of 
injuries and certain illnesses and of the 
statutory provision that, except when 
special permission is granted, all em- 
ployers must insure against all claims 
under the Act, the medical profession 
in the state determined to charge full 
fees for this work. The New South 
Wales branch of the British Medical 
Association adopted a resolution to 
the effect that payment for treat- 
ment must be by fee and not by 
salary. Contract practice with the 
friendly societies was specifically ex- 


cluded from arrangement. It 
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soon transpired that a few practitioners 
who were engaged by industrial firms 
to act as part time medical officers 
were invited in the early days by the 
employers and more recently by the 
injured workers to give continued 
treatment. As the employer was re- 
sponsible for the payment, it was found 
to be economical to enter into an ar- 
rangement with the industrial hygiene 
medical officer to give treatment at cer- 
tain stated hours to as many workers 
as could attend. ‘The medical officer 
held that it was reasonable and remu- 
nerative to charge a fee for each hour’s 
attendance. At first it appeared as 
if the medical profession was deter- 
mined to place as many obstacles as 
possible in the way of the development 
of this aspect of industrial hygiene. 
Later, however, it was recognized that 
no objection could be raised to this ar- 
rangement, provided that the medical 
officer did not undertake treatment 
for a salary and provided that he 
refrained from using his position as 
industrial hygiene medical officer to 
attract medical practice from other 
practitioners, 


HospITALS AND PHILANTHROPIC 
INSTITUTIONS 


Hitherto neither the public hospi- 
tals nor those organizations that are 
concerned with the care of the inca- 
pacitated have been involved in the 
development of industrial hygiene in 
Australia. The injured worker natur- 
ally is free to seek medical and surgical 
treatment at a hospital and if the dis- 
ability is of long standing, or is per- 
manent, he may obtain relief through 
the eleemosynary institutions estab- 
lished for the purpose. At the present 
Vol. 11 
No. 1 


time the application of the doctrines of 
preventive medicine has not reached 
the hospitals and in consequence the 
industrial hygienist finds it useless to 
turn to the public hospitals for col- 
laboration. It is, of course, evident 
that treatment may be regarded as 
part of the plan of prevention and that 
the rapid return of an incapacitated 
worker to normal health and working 
ability is an important phase of indus- 
trial hygiene. Hospital physicians 
and surgeons, however, rarely if ever 
include in their treatment of an in- 
jured worker the giving of advice in 
regard to the form of work that he is 
capable of pursuing with advantage to 
himself and to his employer. 

One result of the Technical Com- 
mission of Inquiry into the conditions 
of the mines of Broken Hill, to which 
reference has already been made, was 
the establishment of a bureau whose 
function has been to examine every 
worker at the commencement of his 
employment and to control the health 
conditions of those exposed to silica 
and to lead. Fora short time this bu- 
reau undertook an experiment of plac- 
ing miners found to be suffering from 
pneumonokoniosis with or without tu- 
berculosis in suitable occupations in a 
district on the irrigation area in the 
south of New South Wales. The ex- 
periment was a partial success. Men 
who otherwise would have gone down 
hill rapidly, as a result of their physi- 
cal condition being aggravated with a 
life of idleness and indulgence, have 
been kept in a state of relative health 
while occupied on the land under 
health giving conditions. Unfortu- 
nately the experiment was continued 
for but a short time and for many 
months the miners discharged from the 
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Broken Hill mines and compensated on 
account of pneumonokoniosis are per- 
mitted to swell the number of the un- 
employable. 

The physical reeducation scheme in- 
augurated by the Department of De- 
fense and the Department of Repatria- 
tion immediately after the war has 
not been developed in civil life. Some 
admirable orthopedic work is carried 
out by specialists and in the ordinary 
course of events a large proportion of 
this work reaches the industrial em- 
ployee. It cannot be claimed that 
this work is primarily designed for the 
industrial worker, nor has a special 
branch been devoted to the problems 
of industrial hygiene. 


(CONCLUSION 


Industrial hygiene in Australia is 


still in its infaney. Its beginnings 





have arisen from the action of the 
Department of Health of the Com- 
monwealth. The employer is slow to 
grasp the fundamental conception of 
this relatively new science and does 
not yet realize that it is in his own 
interests to adopt its principles in or- 
der to increase production, to improve 
the mental attitude of the worker, and 
to create in him a spirit of willingness 
and eagerness for his job. Until the 
master recognizes that his man is a 
human being like himself and that he 
has no moral right to sacrifice working 
power, health, and life in his anxiety 
to gain wealth, progress will be slow. 
A good start has been made and it is 
merely a matter of time before the 
mass of employers are guided by the 
illative influence and adopt the wise 
course that will bring health, efficiency, 
and happiness into the workshop. 
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